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© Low-fat sausages manufacture. 



© A process for manufacturing low fat sausages, in which a meat batter is prepared which consists of meat, 
added fat, ice and nitrite curing salt in such proportions that it has a fat content of from 1 to 20%, which 
comprises chopping ground meat, while adding the ice, salt and phosphate, at a temperature maintained 
between -2"C and 10 e C by the addition of liquid nitrogen for 2 to 10 min, further chopping, while adding the fat, 
at a temperature maintained between 1*C and 10 *C by the addition of liquid nitrogen for up to 10 min, 
chopping to a temperature between 12 *C and 15 °C, stuffing, redning and heating. 
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The present invention concerns a process for manufacturing low fat sausages which comprises 
preparing a meat batter comprising meat, added fat, ice and nitrite curing salt in such proportions that it has 
a fat content of from 1 to 20%. 

DE 3344521 discloses a process and an apparatus comprising a cutter for the manufacture of meat 

5 batter in which liquid nitrogen is intermittently sprayed onto the rotating blades of the cutter to counteract 
the heat produced by operating friction. This process appears to have a positive influence on the 
organoleptical properties, the aspect and the keeping properties of the otherwise traditional sausages made 
of this batter. This patent does not suggest that this process and apparatus could be useful for the 
manufacture of low fat sausages. 

10 Traditional finely comminuted cooked, meat sausage products comprises about 40 to 50% lean meat, 
25 to 35% added fat and 20 to 30% water. A simple approach for the fat reduction is the change of 
formulation of sausage products. Instead of added fat one can use more meat and ice. However, such a 
reduction of the amount of added fat may lessen the water binding in the sausage product by way of a 
strong shrinkage of protein matrices during heat treatment due to a poor distribution of fat particles in these 

75 matrices, an increased water content due to the substitution of meat and water for fat, and a lower ionic 
strength in the aqueous phase. 

A known way for recovering a good water binding in such sausage products is to use fat substitutes or 
binders such as protein or carbohydrate based substitutes or synthetic compounds. However fat substitutes 
are not always as much appreciated as natural fats and binders can affect the organoleptical properties of 

20 the sausage products. 

The object of the present invention is to provide a process for the manufacture of low fat sausages 
having good organoleptical properties which may be compared with those of traditional full fat sausages, by 
purely technological means without the need to add fat substitutes or binders. 

To this end, the process for manufacturing low fat sausages in accordance with the present invention, in 

25 which a meat batter is prepared which consists of meat, added fat, ice and nitrite curing salt in such 
proportions that it has a fat content of from 1 to 20%, comprises: 

- grinding comminuted meat, 

- chopping the ground meat, while adding the ice, nitrite curing salt and optionally phosphate, at a 
temperature maintained between -2 °C and 10° C, preferably between -2°C and 3° , C by the addition 

30 of liquid nitrogen for 2 to 10 min, 

- chopping, while adding the fat, at a temperature maintained between 1*C and 10 *C, preferably 
between 1 'C and 7'C, by the addition of liquid nitrogen for up to 10 min, 

- chopping to a temperature between 1 2 • C and 1 5 • C, 

- stuffing, redning and heating. 

35 As a matter of fact sausages manufactured by the present process have surprisingly good properties 
with regard to water binding, texture and colour. The present process especially minimises cooking losses 
and jelly separation, improves texture and mouthfeel of low fat sausages, and even permits to reduce the 
salt and phosphate content as compared with traditional recipes. 

Texture analyses using the Instron Universal Testing Machine showed that products made by the 

40 present process had significantly lower hardness values than control samples. They also were slightly 
lighter when measured with a Minolta chromameter. This can be judged as positive since generally low fat 
products tend to be darker and firmer than traditional full-fat products. 

Triangle tests did not show any difference in taste between products made by the present process and 
controls. It was observed that the surface of sliced control samples was wet and rough, whereas that of the 

45 products made by the present process was glossy and smooth. 

The success of the present process for manufacturing low fat sausages is likely to be due to the fact 
that it permits a prolonged chopping as compared with traditional chopping times. The present long and 
intensive chopping under carefully controlled temperature appears to permit the fat particles to be very 
uniformly distributed within the meat batter thus preventing a strong shrinking of the meat protein matrices 

so in low fat products during heating. Scanning electron microscopy showed that the fat particles were smaller 
(10-20 urn) and more homogeneous in size in the present product than in control samples. This prolonged 
chopping also appears to improve protein swelling and gelling properties without inducing any protein 
denaturation. The extracted soluble protein was about 44% in meat batters prepared by the present process 
while it was about 40% in controls. 

55 The present process can be carried out for manufacturing low fat sausage products of the type of finely 
comminuted cooked meat sausage products such as Lyoner, Frankfurter, Wiener, Bologna and Meat loaf, 
for example. 
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Throughout the present specification, the expression low fat sausage products means sausage products 
having a fat content between 1 and 20%. 

For carrying out the process of the present invention, one can use lean meat of pork, beef, mutton or 
chicken, for example, namely a meat having a fat content between 1 and 20%, two days after slaughtering. 
5 One also can use meat of high pH value, namely having a pH £ 6.0, or so called dark, firm and dry meat 
(DFD meat), or even slaughter warm meat (SW meat). 

The added fat is preferably an animal fat, such as backfat which has a fat content of about 90%, for 
example. This added fat may be ground before being added to the batter. However, surprisingly good 
results may also be obtained with a vegetable oil such as soya oil, sun flower oil or corn oil, for example. 
10 Preferably, a batter is prepared which comprises from 40 to 70% meat, up to 20% added fat and from 
20 to 50% ice. Especially good results may be achieved with from 50 to 60% lean meat, up to 15% added 
backfat, and from 30 to 40% ice. 

Preferably, nitrite curing salt and phosphate are added in respective amounts of from 1 .2 to 2% and up 
to 0.3%. 

75 Preferably, 2 to 8 g mixed spices, up to 1g sodium ascorbate and up to 2 g dextrose may be added per 
kg of meat batter at the time the fat is added. 

Preferably the pH of the batter should be in the range of 5.8 to 6.5. If the pH of the batter is below this 
range, there is a risk of important deterioration of the water binding in the sausage product. The myofibrillar 
proteins may namely begin to increasingly repell water as the pH further drops. An adequate adjustment of 
20 pH may even surprisingly permit not to add any phosphate to the batter while still having a good water 
binding in the sausage product. 

Possible pH adjustments are preferably made by adding sodium carbonate or sodium bicarbonate. 
Especially good results with respect to the water binding properties of proteins are obtained by adding up 
to 3 g of sodium bicarbonate per kg of meat batter. 
25 With respect to adequate pH, DFD meat is especially suitable because it has a pH £ 6.2. 

SW meat is also especially suitable because it permits to have good water binding properties in the 
sausage product. However this is not only due to the high pH of SW meat but also to the fact that if SW 
meat is used for carrying out the present process within a period of about 4 h after slaughtering for beef or 
about 1 h after slaughtering for pork its anyway excellent water binding properties will be maintained in 
30 spite of ATP breakdown. 

Preferably, the cryogenic refrigerant is liquid nitrogen or carbon dioxide. 

Grinding the meat and or the added fat may be carried out in a traditional meat grinder, for example. 
Chopping the ground meat and/or fat and further chopping the batter may be carried out in a bowl chopper, 
of which the cutters may rotate at a speed of 2000 to 6000 rpm while the bowl may rotate at a speed of 
35 about 1 0 to 30 rpm, for example. 

Stuffing the meat batter may be carried out into natural or synthetic casings or into cans, for example. 
Redning may be carried out by holding for 15 to 45 min at room temperature, for example. 
Heating or cooking may be carried out for 15 min to 3 h at 70 to 125'C, either in a cooking chamber, 
for sausages stuffed in casings, or in a hot water bath or an autoclave for sausages stuffed in cans, for 
40 example. 

The sausages may then be cooled under cold water and kept in a refrigerated chamber at about 4 to 
5 • C, for example. 

The examples hereafter illustrate different embodiments of the process and the product according to 
the present invention. The percentages are by weight unless otherwise stated. 

45 In these examples, after the step of chopping to a temperature between 12 'C and 15 *C, a part of the 
meat batter was stuffed into cans (about 250 g, 99/40 mm) as well as either into internally coated moisture 
proof fibrous casings of Lyoner type (about 250 g, 50mm diameter, 250 mm length) or into cellulose 
casings of Wiener type (about 40 g, 18 mm diameter, 200 mm length). 

The sausage products stuffed in cans (canned sausages) and the sausage products stuffed in casings 

50 of Lyoner type (Lyoner) were hold 30 min at room temperature for redning. The Lyoner were then heated 
for 1 h in steam at 75 9 C to a temperature of 70 0 C in the middle of the sausages. The canned sausages 
were heated for 2 h at 100" C in a cauldron. These two products were then cooled in a cold water bath and 
stored in a refrigerator at 4° C until they were submitted to different tests. 

The sausage products stuffed in casings of Wiener type (Wiener) were hold in a smoking chamber for 

55 17min at 50 *C in air having 60% relative humidity for redning. They were dried for 7 min at 55 °C in air 
having 37% relative humidity and they were smoked for 10 min at 68 °C. They were then heated or cooked 
for 12 min at 72 °C in steam having a relative humidity of 99%. They were finally washed and cooled by 
showering and stored in a refrigerator at 4*C until they were submitted to different tests. 
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For testing the jelly separation, the canned sausages were heated to 90° C and opened. The jelly 
flowing out from the opened sausages was weighed. The jelly separation is defined as the weight of jelly 
thus obtained divided by the total weight of the canned sausage multiplied by 100. 

The hardness was tested, with an Instron Universal Testing machine, either by shearing 1 cm thick 
5 slices of Lyoner with a Kramer multiblade shear press cell (hardness expressed in N/100g) or by 
compressing a piece of Wiener 18 mm in diameter and 15 mm in length with a plunger (hardness 
expressed in N/3,5g). 

The colour, especially the L*-value in the L*, a*, b" system was measured with a Minolta chromameter. 
In all the indicated recipes, the sum of the percentages of meat, added fat and ice was 100%. The 
10 respective amounts of the other ingredients, namely nitrite curing salt, phosphate and other additives are 
also indicated in % which are to be understood as by weight of the whole recipe, namely by total weight of 
the batter. 

Example 1 

16 

Pork shoulder lean meat and pork backfat were used two days after slaughtering. The lean meat which 
had a fat content of about 5% was cut into pieces of fist size and the backfat which had a fat content of 
about 90% was cut into pieces of about 5x10 cm. Both the lean meat pieces and the backfat pieces were 
separately ground in a meat grinder having a grid with 3mm openings. The ground meat and fat were 
20 stored in a refrigerator at 2 • C. 

6 kg of low fat sausages were manufactured according to the following recipe: 



25 



Lean meat 


60% 


Backfat 


5% 


Ice 


35% 



30 



55 



Nitrite curing salt 
Sodium diphosphate 
Mixed spices 
Sodium ascorbate 
Dextrose 



1 5 g/kg meat batter 
2 g/kg meat batter 
3.0 g/kg meat batter 
0.5 g/kg meat batter 
1 g/kg meat batter 



35 

The process for manufacturing the low fat sausages was carried out by: 

- chopping the ground meat, while adding the ice, nitrite curing salt and sodium diphosphate, to a 
temperature of 2 0 C, 

- chopping at a temperature maintained at -1 a C by the addition of liquid nitrogen for 7.5 min, 

40 - chopping, while adding the backfat, mixed spices, sodium ascorbate and dextrose to a temperature of 
7°C, 

- chopping at a temperature maintained at 3 • C by the addition of liquid nitrogen for 2.5 min, 

- chopping to a temperature of 1 3 0 C, 

- stuffing, redning and heating. 

45 The sausages thus obtained had a pH of 5.83, a jelly separation of 4.4%, a hardness of 912 N/100g and 
an L*-vaIue of 65.4. 

If, for comparison, a control sausage product was manufactured in the same way except that the steps 
of chopping for 7.5 min at -1 0 C and for 2.5 min at 3 0 C under addition of liquid nitrogen were suppressed, 
this control had a pH of 5.83, a jelly separation of 11.7 0%, a hardness of 939 N/100g and an L*-value of 
so 64.5. 

Thus the low fat sausages manufactured by the process illustrated in this Example have much less jelly 
separation, are more tender and have about the same colour as the control sausage. 



Examples 2 to 8 

Seven different 6 kg batches of low fat sausages were manufactured according to the same recipe as in 
Example 1 , except that the ratio of lean meat, added fat and ice was varied, and by the same process as in 
Example 1, except that the chopping times at -1 9 C and at 3 9 C under addition of liquid nitrogen were 
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varied. 

. In addition, in Example 8 no phosphate was added. 

Tables I and II hereafter indicate the varied parameters, the properties of the sausages thus obtained 
and the properties of control sausages prepared in the same respective ways but without the chopping 
5 steps under addition of liquid nitrogen. 

Table I 



Ex. No 


Ratio 
Meat:Fat:lce (%) 


pH of meat 


Jelly.sep. 
control (%) 


Jelly sep. 
invention (%) 


Chopping time 
-1-C(min) 


Chopping time 
3 • C (min) 


1 


60:5:35 


5.83 


11.7 


4.4 


7.5 


2.5 


2 


50:10:40 


5.85 


13.8 


6.4 


10 


5 


3 


55: 5:40 


5.81 


16.2 


7.5 


10 


2.5 


4 


60:0:40 


5.83 


17.4 


10.9 


10 


0 


5 


50:15:35 


5.85 


8.6 


2.5 


5 


5 


6 


55:10:35 


5.81 


10.2 


3.5 


5 


5 


7 


65:0:35 


5.83 


10.6 


6.2 


10 


0 


8 


60: 5:35 


6.15 


7.4 


1.6 


5 


2.5 



25 

Table II 



30 



35 



Ex. No 


Ratio Meat: Fat: Ice 


L*-value Control 


L*-value Invention 


Hardness Control 
(N/IOOg) 


Hardness Invention 
(N/1 OOg) 


1 


60:5:35 


64.5 


65.4 


939 


912 


2 


50:10:40 


67.5 


68.3 


664 


673 


3 


55: 5:40 


66.9 


67.5 


752 


649 


4 


60:0:40 


64.2 


64.9 


811 


786 


5 


50:15:35 


68.8 


69.8 


877 


824 


6 


55:10:35 


66.4 


68.1 


936 


834 


7 


65:0:35 


64.2 


64.8 


1054 


940 


8 


60:5:35 


67.4 


67.7 


661 


648 



The superiority of the sausages manufactured by the process illustrated in these examples over the 
45 respective sausage controls is manifest as to all the tested properties, namely jelly separation (generally 
less than the half), L*-value (slightly but generally distinctly lighter), and hardness (definitely more tender). 
Example 8 illustrates the fact that a higher pH permits not to add any phosphate without loosing the other 
advantages conferred by the present process. 

so Example 9 

6 kg of low fat sausages were manufactured according to the recipe of Example 1 , except the fact that 
slaughter warm meat was used instead of lean meat of pork, and by the same process as in Example 1 . 
The SW meat had a fat content of 14.8% and a pH of 6.22. The pH of the meat batter was 6.03. The 
55 sausages thus obtained had a jelly separation of 6.9%, a hardness of 591 N/1 OOg, and an L-value of 69.6. 

A control sausage made by also using SW meat instead of lean meat and without the chopping steps 
under addition of liquid nitrogen had a distinctly higher jelly separation of 8.1% while the other properties 
were similar. 
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Examples 10 and 11 

Two 6 kg batches of law fat sausages were manufactured according to the same recipe as in Example 
1, except that in Example 10, 1% collagen and in Example 11, 2% sodium caseinate were added to the 
5 batter at the time the backfat was added. 

For comparison, control sausage products were manufactured in the same way except that the steps of 
chopping for 7.5 min at -1 ° C and for 2.5 min at 3 * C under addition of liquid nitrogen were suppressed. 

Table III hereafter indicates the properties of the sausages thus obtained. 

10 Table III 



Ex. No 


Particulars 


pH of meat 


Jelly.sep. (%) 


Hardness (N/3.5g) 


L*-value 




control (to Ex. 10) 1% collagen 


5.82 


12.3 


122 


64.2 


10 


invention 1 % collagen 


5.78 


4.4 


109 


65.6 




control (to Ex. 11) 2% sodium caseinate 


5.76 


7.0 


108 


64.3 


11 


invention 2% sodium caseinate 


5.77 


0.8 


104 


66.6 



20 

These examples illustrate the fact that even when also using binders the present process permits to 
obtain sausage products having clearly improved properties, namely less jelly separation, more tenderness 
and lighter colour. 

25 Examples 12 and 13 

Two 6 kg batches of low fat sausages were manufactured according to the following recipes: 





Ex. 12 


Ex. 13 


Lean meat 


60% 


55% 


Backfat 


5% 


5% 


Ice 


35% 


40% 



35 





Ex. 12 and Ex. 13 


Nitrite curing salt 
Sodium diphosphate 
Sodium bicarbonate 
Mixed spices 
Sodium ascorbate 
Dextrose 


1 5 g/kg meat batter 
2 g/kg meat batter 

1 g/kg meat batter (0.5 to 3 g/kg, e.g. 1 g/kg) 
3.0 g/kg meat batter 
0.5 g/kg meat batter 
1 g/kg meat batter 



45 

The process for manufacturing the low fat sausages was carried out by the same process as disclosed 
in Example 1 . 

For comparison, two control sausage products were manufactured In the same way, except that the 
steps of chopping for 7.5 min at -1 'C and for 2.5 min at 3'C under addition of liquid nitrogen were 
so suppressed. 

Table IV hereafter illustrates the properties of the sausages thus obtained: 



55 
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Table IV 



Ex. No 


Particulars 


pH of meat 
batter 


Jelly.sep. (%) 


Hardness 
. (N/3.5g) 


L*-value 




control (to Ex. 12), 0.1% sodium bicarbonate 


6.09 


0.5 


120 


64.2 


12 


invention, 0.1% sodium bicarbonate 


6.04 


0.1 


89 


65.7 




control (to Ex. 13), 0.1% sodium bicarbonate 


6.11 


2.6 


67.1 


64.2 


13 


invention, 0.1% sodium bicarbonate 


6.11 


0.5 


63.2 


64.8 



The results illustrated in Table IV clearly illustrate the fact that even sausages as good as those 
obtained with the sole addition of sodium bicarbonate can be improved as to all the tested properties by 
75 providing for additional chopping steps at low temperatures under the addition of liquid nitrogen. 

Claims 

1. A process for manufacturing low fat sausages, in which a meat batter is prepared which consists of 
20 meat, added fat, ice and nitrite curing salt in such proportions that it has a fat content of from 1 to 20%, 

which comprises: 

- grinding comminuted meat, 

- chopping the ground meat, while adding the ice, nitrite curing salt and optionally phosphate, at a 
temperature maintained between -2*C and 10 °C, preferably between -2*C and 3*C, by the 

25 addition of liquid nitrogen for 2 to 10 min, 

- chopping, while adding the fat, at a temperature maintained between 1 'C and 10 *C, preferably 
between 1 'C and 7°C, by the addition of liquid nitrogen for up to 10 min, 

- chopping to a temperature between 1 2 • C and 1 5 • C, 

- stuffing, redning and heating. 

30 

2. A process as claimed in claim 1, in which said meat is selected from a group comprising lean meat 
having a fat content between 1 and 20%, meat having a pH k 6.0, dark, firm and dry meat and 
slaughter warm meat. 

35 3. A process as claimed in claim 1 , in which said added fat is a ground animal fat. 

4. A process as claimed in claim 1, in which said added fat is a vegetable oil. 

5. A process as claimed in claim 1, in which said cryogenic refrigerant is liquid nitrogen or carbon dioxide. 

40 

6. A process as claimed in claim 1, which comprises adding 1.2 to 2% nitrite curing salt and up to 0.3% 
phosphate, especially sodium diphosphate. 

7. A process as claimed in claim 1, which comprises adding from 2 to 8 g mixed spices, up to 1 g sodium 
45 ascorbate and up to 2 g dextrose per kg of meat batter at the time the fat is added. 

8. A process as claimed in claim 1, in which the pH of the meat batter is adjusted by adding up to 3 g of 
sodium bicarbonate per kg. 

so 9. A process according to claim 1 , in which said meat batter comprises from 40 to 70% meat, up to 20% 
added fat and from 20 to 50% ice. 

10. Low fat sausages produced by a process according to any of claims 1 to 9. 

55 
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EP/1 6550 

"BIOMHXANIKH riAPArOfH XAMHAHZ nEPlEKTlKOTHTAZ 

ZE AinOZ. AOYKANIKQN" 

5 . . 

■ • 

H Trapouaa ecpeupear) acpopd |jia 5i£pYaafa yia tp) piounxaviKrj 
TTapaywYn x^l^ife TTepiEKTiKOTHTa^ ae Amos AouKdviKwv, r) OTrofa 
TT£piAap|3dv£i uapaaKEurj, [i\aq Suuns KpeaTog ("KuudO n ottoiq 
io TTEpiAaupdvsi Kpiaq TTpoa0£U£vo Amros kch viTpwdfis aAdu 

TTQ<7TCU(JQTO^ 0£ T£TOI£<; avaAoyfe^ TTOU VO EXEl TTEpiEXOUEVO 

Ai'ttouc; otto 1 (jsxpi 20%. 

H DE-3344521 koivoAoyei uia oiEpyaafa Kai uia aucKEurj n 
15 OTTOia iT£piAappdv£i evav Komri yia th TTapaaKEuq Kuud, ottou uypo 
d<u)TO qj£Kd^£Tai TrepioQiKd ttovuj oto mpiorpEcpouEva uaxaipia tou 
KOTrrn Trpoq e^ou5£T£pajan ir\<; 9EpuoTr|Tas ttou TTapdy£rai otto Trj 
Tpiprj AEiTOupyia^. AuTrj r\ oiEpyaaia cpaivETai va exei U'a 8£TiKrj 
£Tri'5paon £tti tujv opYavoAriTniKWv iCiothtuv, Tr|v oqjr) Kai ti^ 
20 i6idTr|TES guvoxn? twv KaTd to dAAa TTapaoociaKwv Aoukovikwv ttou 
KaTaaK£ud£ovTai otto auTrj th £uun kpeoto^. Auth q EupEarrexvia 5ev 
UTToSqAwvEi oti auTrj n OispYoafa Kai n qugkeui^ uTTopd va Ei'vai 
Xpnaiu£S Y' a T H TrapaywYn xapn^ns TrepiEKTiKOTrjTa^ a£ Ai'tto^ 

AOUKdVIKWV. 

25 

napafioaiaKd tyiAoKouuEva uayEipEUEva TrpoTovTa Aoukovikwv 

Kp£CITO<; TTEplAappOVOUV TT£piTTOU 40 (JEXP 1 50 % dTraxo Kpiaq, 25 

u£xpi 35% TTpoa6£jj£vo Afnoq Kai 20 UEXP 1 30% vepo. Mia arrAri 
TTpoa£YY>cin y |a T0 Trepiopiauo tou Aittous Ei'vai n aAAayn 

30 axnMQTO'n'O'ntfnS TWV TTpoTovTwv aAAavTOTTOiid^. Avti TTpoc6£p£vou 
Arrrous pTTOp£i va xp^c r 'MO T1 'o | ^9£ , ' Trepioxxbrepo Kp£a<; Kai TTdyoc 
Qcnrdao, £va<; Trapduoio^ TTEpiopiaud^ ir\<; TToadTnjas tou 
TTpoa8£jj£vou Anrous UTropd va eAottcuctei Tq 5£au£uaq VEpou oro 
Trpo'iov Aoukovikou 5iau£aou ir)<; laxupq^ aucToArfc tu>v unTpcov 

35 TTpojTEfvri? OTr| 5idpK£ia ir\q KaTEpyaafa^ 9£pu6Tr)Tas o<p£iAou£vrrc o£ 
ttevixph Siavourj twv aoouaTioiwv Aittou^ o'outes tis M0 T P e C ^ va 
au^nuevo TT£pi£x6u£ve VEpou o<p£iA6u£vo ornv UTTOKaTdaraan 

Kp£OTO^ KOI VEpOU OVTI TOU AlTTOU^ KOI UKJ X a Mn^l lOVTIKq KJXU 07r]V 

uQotikh cpdan. 

40 

Evas yvwaros tpotto<; avdKTnans uiag KaArj^ OEapsuans VEpou 
a£ Trapduoia ttpoiovtq aAAavTOTTOiia^ Ei'vai rj xpno'UOTTOi'nan 



U7T0KGTC(GTClT(jdV AlTTOU^ f\ 5£OU£UTE<;, 6lTLJ^ UTTOKQTG.OTO.TCI U£ pOCT] 

TTpaiT£ivr| rj u5aTav0paKiK£? rj auvGETixd rrpoiovTa. Qoroao 
unoKcnrdoTcrra Arrrous 6ev Eivai TravTa tooo avayviupiauEvo dco to 
cpuaiKd Amri koi 01 Seoueutes uttopei va £Trnp£daouv ti^ 
opYavoAr)TTTiK£g i6i6Tr)T££ twv TrpoiovTwv aAAavTOTToiiac;. 

EP-A-0279883 KOivoAoyEi uia SiEpyaaia TrapaywYn^ 
avdAaTWv, xaMH^^C TT£pi£KTiKdTr|Ta<; A(ttou<; AouKdvtKwv, ttou 
TT£piAappdv£i TTpoa6nKn TTpoidvTO^ aTropovwanc adyia^ rj upojT£fvr| 
ydAaKio^ to<; Sequeut^ cjr\ ^upq Kptcnoq (Kuud^) yia Tqv avdiarjar) 
KaAfc oEauEuans v£pou a'auTd to Aoukoviko. 

■ 

- 

FOOD TECHNOLOGY tojj. 46, Ap. 4, 1992 CHICAGO, geA. 
100-108, J. GIESE "DEVELOPING LOW-FAT MEAT PRODUCTS" 
KOivoAoy£i pia Sispyaaia piounxaviKifo Trapaywyrte x a Mn^n^ 
TT£pi£KTiKOTr|Tas AouKdviKOJv, r\ ottoio TTEpiAau.pdv£i avTiKaTdaTaary 
tvo<; p£pou£ tou Arrrous ue TTpwTEivn aoyiac n aicbpnua vspou- 

K6p|J£0?. 

DE-A-3608859 KoivoAoyEi |jia 5i£pyaaia TTapaywyq^ Kuud yia 
th TTapaaKEurj Trapaooaiaiajv TrArjpous Ai'ttou^ Trpoiovrujv 

dAAaVTOTTOl'faC H OTTOfa TTEplAaUpdVEl 7Tp0O9nKn £VO$ TTpWTOU 

UEpous vEpou koi TTdyou koi Ai'ttouc va kottouv oe KpEaTourixavn, 
KOpovTa^ to uiyua pexpi uia<; eAeyuevtk eEppoKpaaias, 

TTpOCT0£TOVTa^ TO U£pO£ VEpOU TTOU OTTOUEIVE KQI TTdyO KQI KOpOVTGS 

TTapcrrTEpa, u)OT£ va ottokAeioGouv aviadTr|T£<; cnrri TroidTqTa twv 
TrpofovTcuv aAAavTOTTona^ ttou GrrroKTiouvTai u£ tov tp6tto out6 n 
Xpnaq uypou o<wtou TrapExopEvn povo a£ £^aip£TiK£<; ttepitttwoek;. 

To avTiK£i|j£vo tt|<; TTapouaa^ EcpEupEoriS cfvop va Trape^Ei uia 
6i£pyaafa TTapayujyrte xaMH^n^ TT£pi£KTiic6Tr|Ta£ Afrrous AouKdviKcov 
p£ koA£s opyavoAriTmKE^ i5i6TfiT£<; ttou UTTOpEf va auyKpiGouv u£ 
aurtq Tcav TrapaCoaiaKwv TrArjpou^ Ai'ttou^ Aoukovikwv, ue KaGapd 
TExvoAoyiKd pSaa xwpi'c Trrv avdyKr) Trpoa0nKr|<; uTTOKaTdoTaTU)v 

AlTTOU^ 0 6£ap£UTCJV. 

Ha tov okotto " auTo, n orcpyaafa TTapaywYn<; 
TTEptEKTiKOTrjTas Arrrouq Aoukovikojv aupcpwva ps tt) Trapouaa 
£cp£up£ar|, koto tt|v arroia TrapaoKEud^ETGi pia £upn Kp£OTO<; n 

OTTofa aiTOTEAEiTai otto Kpsa^, TTpOOSEUEVO Afrros, Trdyo KOI VIT0CJOEC; 

aAdTi TraorujpaTO<; a£ tetoi£<; avaAoyfe^ ttou va £x ou v M'a 



■ 
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TTepiEKTiKOTrjTa Aittous ott6 1 UEXpi 20 % CTT o auvoAo pdpou^ tf|^ 
Suuqs KpeaTo^, TTEpiAaupdvEi: 

- dAEaua tou qjiAoKoppsvou Kpeaio^, 

5 

- kotth tou aA£a|j£vou Kp£dTO<; evoj TTpooTi'8£Tai Trdyoc;, 
vitpoj6e<; aAdTi TraorcjuaTo^ Kai TTpoaip£TiKd (pwacpopiKo aAdn a£ 
uia 9£p(JOKpaaia ttou SiainpeiTai ueto^u -2°C Kai 10°C Kara 
TrpoTiuqaq u£Ta$u -2°C Kai 3°C ue Tq Trpoa8n>q uypou a^WTOu yia 

io 2 pexpi 1 0 A£TTTd, 

- KOTrrj evoj TTpoaTi'8£Tai to Aitto<; a£ |jia 0£p|jOKpaaia ttou 
5iaTqp£rrai U£Ta^u 1°C koi 10°C KaTd Trporiuqoq u£Ta5u 1°C Kai 
7°C, me Trj TTpoaGrjKr] uypou a^unou yia uexpi 1 0 A£Tnd, 

15 

- Korrq Kai a£ uia 9£puoKpaai'a ueto^u 1 2°C Kai 1 5°C , 

* - ■ • • 

- TrapayEuiaua, KOKKi'viaua Kai 9£ppavaq. 

20 Eivai yEyovd^ 6 T| T a AouKdviKa ttou TrapdYOVTai ue Tq Trapouaa 

5iEpyaaia exouv £KTTArjKTiKd koAe<; ioiOTqT£(; at oti acpopd Tq 
OEauEuaq vspou, Tqv u<pq Kai to xpwua. H Trapouaa oiEpyaaia eioiKd 
£AaxiOTOTroi£i ti^ ottujAeies koto to uay£ip£ua koi to Siaxwpiauo jq<; 
^£AaTiva^ f p£ATi(Z)V£i rqv ucpq koi Tqv aia9qaq koto to udaqua tcjv 

25 x a Pn^n<; TT£pi£KTiKOTnTa<; Ahrou<; AouKdviKuv koi £ttitp£tt£i aKdua TO 

TT£plOpiap6 TOU TT£pl£XOU£VOU OAOTIOU KOI CpOJOCpOplKOU OAOTIOU OE 

auvKpiaq u£ ti^ TrapaQoaiaKE^ auvTayE£. 

Oi avaAua£i<; ucprfc xPn a 'MO™3'wvTa<; Tq ZuoKEuq AoKiurfc 
30 Instron Universal (eoei^ov oti TrpoiovTa ttou TTapdxerjKav me Tq 
TTapouaa QiEpyaata exouv anpavTiKd x a MnAoTEp£<; times 
OKAnpoTHTa^ arro to SriYuaTa eAeyxou. Eivai eTTiaqc EAdxiora 
£Aa(pp6T£pa otov p£Tpr)8ouv |j£ Eva xpwpoMEfpo Minolta. Auto 

UTTOp£l VO Kpl8£I CJ^ 8£TIKO ECpOGOV TO XGMnArfc TTEpiEKTIKOTqTa^ OE 

35 Ahro<; TTpoioVra teivouv va dvai ttio aKOupa koi aKAqpoTEpa arro to 
TrapaooaiaKd TTAqpou^ Ai'ttou^ Trpo'fdvTa. 

TpiTTA£<; 6oki|J£^ 6ev eQei^ov Kaupia oiacpopd orq yEuaq |J£Ta^u 
TrpoiovTCJv ttou syivav ue Tq Trapouaa 5i£pyaaia koi tou<; eAeyxouc;. 
40 Exei TrapaTqpqeEi oti q ETTicpdvEia tojv T£paxiaM£vuv oeiymgtujv 
eAeyxou rjTav uypq koi aKAqpq, evoj tojv ttpoiovtojv ttou Eyivav ue Tq 
Trapouaa SiEpyaai'a qTav ariATrvq koi ouaAq. 



H eTTiTUXia ths Trapouaa^ 5i£pYaaia<; y'Q Tn, Pioun,xa v,K n 
TrapaYWYH x a MH^n^ 'TrepiEKTiKOTnTas ae Aitto^ Aoukoviklov, Ei'vai 
TTi0av6 va o<pefA£Tai oto ysyov^S 6ti ettitpettei eva TrapaTETauEvo 
teuoxiouo at auYKpian, |j£ tou<; xpovous TrapaooaiaKoG teuoxkjuou. 
0 Trapcav uaKpuq Xai evtovo<; TEuaxiauo^ utto ttpocektikq eAeyuevh 
0£p(joKpaaia cpai'vETai va ettitpettei crra awuaTi'Sia Ajttou^ va sfvai 
ttoAu ouoiouopcpa 6iav£un,u£va evto^ ir\q Cuun,s Kp£aTO<; (Kuud) 
anoTpETTOVTa^ £tqi (jia icxupq auppiKvojan, twv unTpoov TTpWT£ivn.<; 

Kp£OTO^ OTO XQMn^ 0 ^ TTEplEXOUEVOU AlTTOUS TTpOIOVTa KOTO TT) 

0£puavar|. AvixvEuaq p£ nAEKTpoviKO (jiKpoaKouio eoei^s oti to 
awuaTi'5ia Ai'ttou^ rija uiKpOTEpa (10-20 urn) koi TrspiaaoTEpo 
ouoioyEvous u£Y£0ou£ oto Trapov TTpoiov otto TO SsfyijaTa eAeyxou. 
Alitor o TTapar£Ta|j£vos TEuaxiauds z-n\ar\q cpaivETai oti PeAtiwvei th, 
SiOYKwan ij\<; TrpwTE'ivns koi ti^ iSiotht^ SEAaTivoTTOirjarrc X^pi's va 
TrpOKaA£i Kaupia aTToCidTa^n ir\<; TrpwTE'ivrft. H £KxuAiap£vrj 

EUSldAUTH TTpCOTSIVn HJOV TTEplTTOU 44% <JT\q ^U{J£<; Kp£OTO<; TTOU 

TrapaaKEudaTriKav u£ ir\ Trapouaa 5i£pYaaia evuj hjav 40% otous 
eAeyxou^. 

• ■ 

H Trapouaa oi£pYaofa UTropEf va TTpaYUOTOTroinQEi Trpo<; th 
napaYWYn xaMn^O? TTEpiEKTiKOTnja^ a£ Amos ttpoiovtujv 

AOUKdviKCJV, TOU TUTTOU l|JlAOKOUU£vOU UaY£!p£U£VOU Kp£OTO<; 

TrpoibvTtjv aAAavTOTTona^ 6ttu<; Lyoner, Frankfurter, Wiener, 
Bologna koi o^npaTOTroin,U£vou Kp£OTO^ y'Q TrapdQEiYua. 

KaG'oAr] th Trapouaa 5iaaa<pnvian, n. EKcppaan. "xaunAife 

TTEplEKTIKOTpTa^ AlTTOU^" TTpOIOVTUJV AOUKdVIKUJV, ar|UaiV£l TTpOIOVTa 
AOUKdVIKCJV TO OTTOia £XOUV £Va Tr£pl£X6(J€VO AlTTOUS UETO^U 1 KOI 

20%. 

■ 

Ha ti"| TrpaYuaTOTrofnan, Trj? CiEpYaai'a^ it}<; Trapouaa<; 
£cp£up£ar|^ uttopei va xpr\o\\iOTTo\r\Qz\ «jyy6 Kpiaq xoi'pou, poSivo, 
TTpo(3dTOu r) kotottouAou, y\a TrapdoEiYua Eva Kp£as to ottoi'o exei 
Eva TT£pi£x6iJ£vo Ai'ttou^ u£Ta^u 1 koi 20%, 50o r)vipt<; ucra rr\ 
acpayn. ETrian,S uttopei' va xP1O' | l JOTr0, nQ£' Kp£a? uqjqAite Tiurfc pH, 
auYK£Kpiu£va exovto^evo pH > 6 q to £Trovoua<6u£vo aKOupo, 
oupTraYE^ koi oteyvo Kp£a<; (Kp£a<; DFD) rj koi £eot6 Kp£a^ a(paYns 
(Kp£a^SW). 

To TTpoa0£U£vo Ai'tto^ Eivai koto TrpOTipncn ?wTko Ai'tto^, 6ttw<; 
Aitto^ Trj<; pdxn^ to ottoi'o exei Eva ttepiexouevo Aittou$ ttepittou 90%, 
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yia TrapdSEiypa. To TTpoa0£p£vo Aittos pTropEi va kottei ae ttoAu 
piKpd KoppdTia TrpOToO TTpoaTe9ei air\ £upn Kpecrros. Qaroao, 
£KTTAriKTiKd KaAd aTTOTeAeapaTa p-ropEi m\or\<; va aTTOKTr)6oGv ps 
Eva cpuTiKO Add ottun; aoyisAaio, r|Ai£Aaio r) apa(3oaiTEAaio, y\a 
5 TrapdoEiypa. 

KaTd TrpoTfpnan pia £upn Kpiaroq TrapaaK£ud<£Tai n ottoio va 

TT£pl£X£I OTTO 40 JJEXpi 70% Kp£0^, p&Xpl 20% TTp0O9£|J£V0 AlTTO£ KOI 

otto 20 pexpi 50% TTdyo. EiQiKd KaAd aTTOTEAEapaTa pTTopEi va 
io £ttit£ux6ouv |j£ otto 50 p6xpi 60% laxvo Kp£a<;, pEXpi 15% 
TTpoa6£[j£vo Arrro<; pdxn? Kai otto 30 p£xpi 40% TTdyo. 

KaTd TrpOTipn^n viTpa)5£<; aAdTi TraaTijpaTO$ koi cpcoacpopiKO 
aAdTi TTpoa8£TovTai cz avTiaroix^ TToa6TpT£<j otto 1 ,2 pexp' 2% <a> 
15 y£xpi 0.3%. 

KaTd TTpOTi'|jr|an, 2 p^XP' 8 YP- avdpiKTa KapUKEupaTa, pexP' 1 
yp. aaKopPiKO vdTpio koi pEXpi 2 vp. oc^po^n^ PTropEi va 

TTpOOT£0OUV avd X^'OYPQM- ^PHS KpEOTOS ir\ oriYprj ttou 

20 TTpoaTiSnai to Aj'tto^. 

KaTd TTpoTi'|jno'n to pH Tq<; Supns KpeaT0<; 0a ttpettei va £i'vai ir\<; 
Td^nC 5,8 pexpi 6-5. Av to pH tr\q SuMHS KpeaTO^ ppiCKETai kotoo otto ti<; 
Tipfr; auTE^ UTTdpxEi o Ki'vQuvo^ aqpavTiKite aAAoicuanc tou vEpou 

SEapEUan^ TOU TTpOIOVTOq Aoukovikou. Oi puoivojoEiq TTptUTETVE^ pTTopef 

auyKEKpipEva va apxiaouv va aTruj6ouv v£p6 KaGtu^ ttecptei TrapaTTEpa 
to pH. Mia KaTdAArjAn TTpoaappoYn tou pH UTropEi aKopa TTpo<; 

EKTTAq^n. v( 3 ETTITpETTEl IT] pr|-TTpOCr0nKri OTTOIOUOnTTOTE (pUCCpOplKOU 

aAaTioO orn Supq kpeotos evw SiaTppErrai KaArj 5Eap£uar| VEpou oto 

TTpOlOV Aoukovikou. 



Au votes TTpoaappoY£<; pH yi'vovTai koto TTpoTi'pnar) p£ Tp 
TTpoa6nKn avQpaKiKou vaTpfou rj o^ivou av0paKiKou vaTpiou. B8iKd 
25 KaAd aTTOTEAEapaTa TTpo^ ti<; iSiothte^ OEapEuan^ VEpou TCJV 
TTpajTEivujv AappdvovTai p£ Tq TTpoa6rjKr| p£xpi 3 yp. d^ivou 
av0paKiKou vaTpiou avd x'Aioypap. £upns KpEaTO^. 

Q<; TTpoc; to KaTdAAnAo pH, to Kpiaq DFD £ivai EiSiKd 

30 KOTdAAnAO £TT£l6r| exei Eva pH > 6.2 



To Kpeas SW sfvai Enfant eiSiKa KaTdAAr)Ao EJTEioq eTTiTpeiTEi 
va uTTdpxouv koAes iSiothts^ 5Eap£uans vEpou oro npoTov 
AouKdviKou. QaToao outo 5ev o<peiA£Tai povo oto uipqAo pH tou 
Kp£aros SW aAAd ETrians *ai oto yt\(o\/6<; on av to KpSac; SW 
XPnaipoTTOiErrai yia to TrpaYpaTOTrofnan ir\<; Trapouan? 5i£pYaaias 
evto<; pia^ xpoviKifc TT£pi65ou 4 wpaw p£Td to acpd^ipo y«a to poCivo 
q TTEpiTTou 1 wpa<; |j£Td to acpd^ipo yia to xo'P'vo. oi ottljoSpttote 
£^aip£TiK£^ i5iOTr|T£<; tou 0£ap£uar]<; VEpou 9a 6iaTr|pn8ouv Trapd Tq 
KaTdppEuar) ATP. 

H KOTTrj OE (JIKpd T£|jdXia TOU KpEOTOS q TOU TTpOO0£M£VOU 

Aittous yiTOp£i' va TTpaYuaTOTTOinOEi a£ TrapaSoaiaxr) KpEaTopqxavq. 
To Koppdnaapa tou Kp£aTO$ Kai/q tou Aittou^ koi to napaTT&pa 
Koppdnaapa ("dAEapa") ir\<; Cupqs pn"Op£i va npaYpaTonoiq0Ei' a£ 
Soxei'o auoKEurfc ttou to paxai'pia va TTEpiorp&povTai p£ jjia 
TaxuTHTa 2000 uexpi 6000 rpm evw to Soxei'o pnopEi va 

7T£plOTp£Cp£Tai U£ piO TOXUTqTO TTEplTTOU 10 UEXpl 30 OTp/AETTT. (rpm), 

Yia napdSEiYpa. To YEpiapa p£ Tq £upq kpeoto^ pttopei va a£ 
cpuciKd rj auv0£TiKd Trspi(3AqpaTa q uz pETaAAiKd Soxsia, Y !a 
TrapdoEiYpa. 

To KOKiviapa pTTOpEi va npaYpaTOTToiq0£f p£ to KpdTqpa arr] 
0£ppoKpaafa Swpariou yia 1 5 pexpi 45 AEnrd, Yia TTapdoEiYpa. 

H 0£ppavaq q to paYEipEpa pttopei va TTpaYpaTOTTOin,0£i' Y<a 1 5 
AEnrd pEXpi 3 wp£S a£ 70 (JEXpi 1 25°C, eite oe 0dAapo paY£ip£paTO<; 
Yia AouKdviKa TOTro0£Tqp£va a£ TT£pi|3AqpaTa rj a£ AouTpd 0£ppou 
vEpou rj as auTOKauoTO Y'a aAAavnicd TOTTO0£Tqp£va oi uetoAAiko 
ooxsia, Y'a napdoEiypa. 

Ta AouKdviKa (aAAavTiKd) urropEi tote va t|)ux0ouv kotoj and 
Kpuo v£po Kai va 5iaTqpq0ouv as Eva 0dAapo \yuZ,r\<z oe nspiTrou 4 
pE 5°C, Y'a napdSEiYpa. 

Ta napaSEi'YpaTa e5uj napaKdTw ETTE^qYOuv 5id<pop£<; 
£(pappoy£<; Trrc Ciepvaofa? koi tou npoiovTO^ aupcpcova p£ Tq 
napouaa £q>£up£aq. -Ta noaooTd efvai koto {3dpo$, ektos av 
ava<pEp0£i koti 6ia(pop£TiKd. 

Ito napaoEiypaTa auTd p£Td to crrdSio tou TEjjaxiapou a£ 
piKpd Koppdna qe pia 8£ppoKpaafa peto^u 12°C Kai 15°C, sva 
pEpo^ Tf)<; Supqq KpEaTO<; Tono9£Tq0qK£ OE pETaAAiKd QoxEia 



-7- 

(TTEpiTrou 250 g, 99/40 mm) Ka0w<; Kai site oe EawTEpiKd 
£TT£V0£5uu£va aQidppoxa ivtoCri TTEpipArjuaTa tuttou Lyoner 
(TTEpiTTOU 250 g, QiauiTpou 50 mm, 250 mm urinous) H 
TTEpipArjuaTa Kurrapivris tou tuttou Wiener (TrEphrou 40 g, 1 8 mm 
s 5idu£Tpo<;, 200 mm urjKos). 

Ta TTpofovTa Aoukovikwv (aAAavTiKuw) TOTTO0£Tr|U£va az 
uetoAAiko 5ox£ia (KOva£ppoTTOir|U£va aAAavTiKd) Kai Ta Trpo'iovTa 
aMavTiKcov TOTro0£Tr|U£va az TrepipAqijaTa tuttou Lyoner (Lyoner) 

10 KpaTrj9riKav 30 Actio air] 0£puoKpaafa QojpaTiou yia to KOKKiviapa. 
Ta Lyoner 0£p|jdv0riKav tote yia 1 wpa a£ otuo oe 75°C az uia 
0£puoKpaaia 70°C oto ueoo twv Aoukovikuw. Ta 
KOva£ppoTTOir]|J£va AouKdviKa 0£p|jdv9riKav yia 2 wpzq az 100°C gz 
XUTpa. Auto to Quo Trpo'iovTa iyux0n Kav T0T£ °" £ £va AouTpo lyuxpou 

is v£pou Kai cnTO0nK£UTr|Kav gz £va ipuyEio a£ 4°C uexpi tt]^ uTropoArfc 
Toug gz 5id(pop£<; 50K!U£<;. 

4 

Ta Trpo'iovTa Aoukovikuv TOTro0£Tr)U£va oe TTEpipAnuaTa TUTTOU 
Wiener (Wiener) KpaTn0n,Kav oz £va 0dAauo KcrrrviauaToc yia 17 

20 ACTTd gz 50°C gz Evav a£pa ue 60% axCTKr) uypaaia yia to 
KOKKiviaua. En,pdv0nKav 7 A£Tnd az 55°C £xovto<; 37% axCTKr): 
uypaaia Kai Kcrm/ioTnKav yia 1 0 Actio az 68°C. QEpudv0nKav tote rj 
uavEipEUTnKav yia 12 AEnrd az 72°C az otuo exovtoc; pia oxetikh 
uypaaia 99%. TeAikw*; TrAu0nKav koi ijjux0r)Kav ue KaTaioviauo Kai 

25 aTTo9r)K£UTr)Kav az lyuyEib otou<; 4°C U£Xpi<; otou UTro(3Arj0nKav az 
5id<pop£^ 5okiue<;. 

npo^ 6oKiur) tou 5iaxwpiauou $£AaTivrj<; to Kova£ppOTTOin,u£va 
AouKdviKa 0£p|jdv0nKav az 90°C koi avoi'x0r|Kav. ZuyiarnKE n, 

30 ^EAaTlVq TTOU EKXU0HKE OTTO TO avoiyuSva Aoukoviko KOI £uyiorr|K£. O 

Qiaxwpiapo^ ££AaTi'vr|<; TTpoa5iopf££Tai to pdpo<; ^EAaTivrK ttou 

Ar]<p0riKE U£ TOV TpOTTO OUTO ClOlpEUEVO UE TO OUVOAlKO pdpO^ TOU 

KovaEpPoTToinuEvou Aoukovikou TToMcrrrAaaiaauivo cti 100. 

35 H aKAnpOTnja £A£x0nK£ |J£ uia auaKEurj ooKiurjc; Instron 

Universal, eite T£uaxi$ovTa<; 1 ekotootouetpou Trdxou^ TEudxia 
Lyoner ue Eva Kurrapo TrpEaaa^ TEuaxiauou ttoAAwv yoviQiwv 
(aKAnpoTpTa EKcppaauEvp oe N/100 g) n aupTTi£^ovTa<; Eva Tsudxio 
Wiener, 18 mm 6idu£Tpo<; koi 15 mm uriKos M £ £va eppoAo 

40 (aKAnpOTqTa EKcppaauEvn, az N/3,5 g). 



8 



To xpwpa, £i6iKd q Tipq L'oto auaTnua L*, a*, u£Tprj9nK£ ue 
Xpw|jaT6|j£Tpo Minolta. 

l£ 6A££ Tl£ UTT05£iy|J£V£^ aUVTO-YES, TO OUVOAO TOJV TTOaOOTWV 
KpEOTO^, UpOC0£|J£VOU AlTTOU^ Kai TTdlYOU fiJCIV 100%. Ol aVTIOTOIX£S 
TTOOOTrjTE^ TUJV dAAOJV aUOTaTIKWV QUYK£Kpl|J^Va TOU viTpujoou^ 

aAcmou TTaaTCJ|jaTO^ tou cpuxrcpopiKOu aAanou koi dAAwv 

TTpOC0£T(jJV ETTian? UTTOSEIXVOVTai £TTl % TTOU 9a TTp£TTEI VC( 

Kajavontef w<; koto pdpo<; tou auvoAou Trj^ auvTaYns, auYK£Kpiu£va 
tou auvoAiKou pdpou^ Tn.<; CupriS KpSaTO^. 

napdSciYpa 1 

laxvo Kpea<; wpou x°'P° u K0(l Afros pdxns XO'P° u 
Xpnaiuoroir)9nKav 5uo t)iiip&Q ueto to oxpdSipo. To laxvo Kp£a<; to 

OTTOIO £IX£ £Va 1T£pl£XdU£VO Al'TTOU^ TTEpiTTOU 5% KQTmKE Q£ KOUUOTia 
TTp(I)TOU (J£Y£0OU<; KOI TO AlTTOS pdxn? TTOU £IX£ £Va TTEptEXOpEVO 
AlTTOU^ TT£plTTOU 90% KOTTr)K£ tf£ KOpjjdTia TTEpfTOU 5x10 Cm. T6aO 

to KouudTia laxvou kpeotcx; oao koi to KouudTia Arrou<; pdxns 
TT£pdoTr|Kav xwpiaTd otto Kp£aTOun,xa v n M |a - axdpa avoiYpdicuv 3 
mm. Ta TTEpaauEva Kp£a<; koi Afros aTO9nK£UTnKav ot £va ijjuyeio 



6 kg xapnAns TT£pi£KTiKOTr]Ta^ Afrous Aoukovikcov 
TTapdx6r|Kav aupcpcuva p£ Tnv aKoAouGn, auvTaYn: 



H Siepyaafa yici'Tr) ropaYWYn xaMn^fc TTEpiEKTiKOTnjas oe 

AlTTOS AOUKdviKUJV TTpaYMaT0TT0iri9nK£ u.e 

- T£uaxiapo tou ijjiAokouuevou KpEaTos evuj TTpoori'9£Tai o 
TTdyo^, to viTpwoES aAdTi TraoTwjjaTO^ koi to oicpwacpopiKO vdTpio oe 
uia 9£puoxpaafa 2°C. 



a£ 2°C. 



laxvo (orrraxo) KpEas 60% 

Afros pdxns 5 % 

fldYOS 35% 

NiTpu)6£<; aAdTi roaTU)u.aTOS 15 g/kg ^upn^ KpEcros 

AKpcjacpopiKO vdTpio 2 g/kg CuMHS Kpeorras 



Avdpiiaa KapuKEupaTa 

AaK0p(3lK0 vdTpio 

AE^TpO^r) 



3.0 g/kg Supns kpeotos 
0.5 g/kg £upns Kp&ros 
1 g/kg Supn.S kpeotos. 



- TEjjaxiajjo qe uia ecpuoKpaafa r) ottoici SiainpeiTai oe -1°C 
ue jr\ TTpoa9nKn uypou a^ujTou yia 7.5 Ae-rnd. 

- T£|jaxia|j6 evoj ttpootiGetoi to Aitto<; pdxnc to avduiKTa 
KapUKEUuaTa, to aaKop(3iK6 vdTpio «ai q SE^rpoSn oe uia 
9£ppoKpaaia 7°C . 

- TEuaxiaud at pia 0£puoKpacia q OTrofa CiaTnpEiTai otouc; 3°C 
|j£ ir\ TTpoaGr^Kn uypou o^cjtou yia 2.5 Afinrd. 

- T£)jaxiap6 a£ pia 0£p|joKpaaia 1 3°C. 

- TrapaY£uiC|ja, kokkivicuo Kai 0£puavar|. 

Ta AouKdviKa ttou a*rroKTq0r|Kav |j£ tov tpotto outo £i'xav sva 
pH 5.83, £va Qjaxwpiauo ^£AaTiva^ 4.4% uia OKAr| potato 912 N/100 
g Kai Tiprj L* 65.4. 

Av, yia auYKpian TTapdx9r)K£ Sva TTpoTov AouicdviKWv eAeyxou 

KOTO TOV l'5lO TpOTTO £KTO^ TUJV 07a5lUJV TEpaXiaUOU TTOU 

TrapaAekperiKav yia 7.5 AETrrd oe -1°C kq\ yia 2.5 A£Trrd a£ 3°C utto 
TrpoaGnKn uypou a^WTOU, auTO<; o eAeyxo^ £i'X£ sva pH 5.83, £va 
5iax<dpic|j6 <£AaTfvr)<; 11,70% uia cxAripdTnTa 939 N/100 g Kai uia 
Ti(jr) L* 64.5. 

Etqi, to xaunArfc TTEpiEKTiKOTriTas AouKdviKa TTapayuEva p£ tp| 
SiEpyaafa ttou £7T£^nYn©nK£ a'auTO to napdoEiyua exouv ttoAu 
uiKpdTEpo Siaxoopiauo SEAarivns, Ei'vai ttio Tpu$£pd koi exouv 

TTEplTTOU TO fSlO XP^UO M£ TO AOUKOVIKO EAEYXOU. 

napaoEivyaTa 2 m^XP 1 8 

Emd 5ta<pop£TiK£^ ouddES 6 kg Aoukovikgjv xaMnAfc 
TTEpiEKTiKOTHTa^ Aittou^ Trapdx9r]Kav aupcpajva p£ Tryv i'5ia auvTOYn 
ottu)^ oro napdoEiyua 1. ZKidq tou oti n avaAoYi'a tou ioxvou 
(dTraxou) KpEOTo^, TOu^pooGEUEvou Ai'ttou^ koi tou wayou ttoiki'AAe 
koi Tnpr)8nKE n i'6ia QiaCiKaaia tou napaoEiyuaTOS 1 ekto^ tou oti oi 
Xpdvoi tou TEpaxiauou as -1°C koi 3°C, utto TTpoaGrjKn uypou 
a^urrou, TroiKiAAav. 
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EttittAcov oto napd6eiY|ja 8 5ev TrpoaT89r|K£ cpcaacpopiKO 

aAdn. 

Oi nivalis I koi II eCuj TrapaKdTw Qdxvouv ti$ ttoikiAAes 
5 Trapau&Tpous, i\<; iSiothtes twv AouicdviKwv ttou aTTOKTQ0r|Kav ue tov 
tpotto auTO Kai ti$ i6i6TrjTeg tljv AouKdviKUW eAeyxou ttou 
TTapaaK£udcnT|Kav koto tov i5io ovtiotoixo Tpduo aAAd x^P'S Ta 
ordCia TEjjaxiopou utto Trpoo6rjKr| uvpou a£u)TOU. 

rUvaica^ 1 

10 ' 



riapd- 

Beiy. 
Ap. 


AvaAoYia 

KpEagArnog 

nayog 

(%) 


pH 

TOU 

KpeaTO^ 


Aiaxwp. 
SeAcmvriS 

(%) 


Aiaxwp. 

^eAaTivn? 

Etpeupean? 

(%) 


Xp6vo<; 

TEjjaxi- 

apou-1°C 

(Anna) 


Xpovo^ 

Teyaxi- 
ayou 3°C 

fAemd) 


1 


60:5:35 


5.83 


11.7 


44 


7.5 


2.5 


2 


50:10:40 . 


5.85 


13.8 


6.4 


10 


5 


3 


55:5:40 


5.81 


16.2 


7.5 


10 


2.5 


4 


60:0:40 


5.83 


17.4 


10.9 


10 '■ 


0 


5 


50:15:35 


5.85 


8.6 


2.5 


5 


5 


6 


55:10:35 


5.81 


10.2 


3.5 


5 


5 


7 


65:0:35 


5.83 


10.6 


6.2 


10 


0 


8 


60:5:35 


6.15 


7.4 


1.6 


5 . 


2.5 



nivaxa^ 2 



riapd- 

5eiY- 
Ap. 


AvaAoYia 
Kp£og/\rrpog 

ndyo? 


Ttprj L* 
EAeYX 0U 


Tiprj L* 
Ecpeupea. | 


iKApp. 

EAeyxou 
(N/100g) 


IicArip. 
E<p£upe<7. 


1 


60:5:35 


64.5 


65.4 


939 


912 


2 


50:10:40 


67.5 


68.3 


664 - 


673 


3 


55:5:40 


66.9 


67.5 


752 


649 


4 


60:0:40 


64.2 


64.9 


811 


786 


5 


50:15:35 


68.8 


69.8 


877 


824 


6 


55:10:35 


66.4 


68.1 


936 


834 


7 


65:0:35 " 


64.2 


64.8 


1054 


940 


8 


60:5:35 


67.4 


67.7 


661 


648 
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H aVU)T£p6TI"|TC( TOJV AOUKdVIKLOV TTOU TTapdVOVTai |J£ Trj 

Siepyaaia n ottoi'ci ZTTtZ,r\\f\Qr\Kz oto napaSefypaTa auTd evovti tu>v 
avTiaTOixtAJv AouKdviKcav eAevxou Eivai MqAq ujc; TTpos 6Aes j\<; 
iCiothte^ ttou ooKiudaTqKav auyK£Kpiu£va 5iaxwpiapd<; ££AaTivq<; 
(Y£viKd |jiKp6T£po<; otto to rfaiau), Tiuq L* (£Aa<ppio<; aAAd vevikcj<; 
aacpux; aTraAdTEpq) Kai OKAqpdTqTa (aacpoj<; Tpu<p£pdT£pa). To 
TrapdOEiyua 8 ETTE^qyEi to y£yovd<; 6ti Eva uijjqAoTEpo pH ettitpettei 
va jjrj TTpocnr£9£! Kav£va cpwacpopiKo aAdn ottote 8a xavoTav Ta dAAa 
TTA£ov£KTrj|jaTa ttou Trap£xovTai auo Trj napouaa <5i£pyaaia 

napaGEiyya 9 

6 kg X a Mn^n^ TTEplEKTIKOTqTacj QE AlTTO^ Aoukovikojv 

Trapdx6nKav auu.<pcova |j£ Tq auvTayq tou napao£iyuaTO<; 1 ektoc; 
tou yevovotos oti to £eot6 KpEac; a<paY£iou xpn^'MQTTOinQn^ QVTI 
tou laxvou Kp£aTO<; x°'P 0U koi (j£ Tqv f5ia 5ia6iKaafa ottux; oto 
riapdSeiYMa 1. To SW Kp£a<; £i'x£ Eva TT£pi£x6|j£vo Aittous 14.8% Kai 
Eva pH 6,2. To pH Tqq Cupqs kpeotos qTav 6.03. Ta Aoukoviko ttou 
OTTOKTqGqKav ue tov tpotto outo Ei'xav Eva Siaxwpiauo ^EAaTivqc; 
6.9%, pia axAnpOTHTa 591 N/100 g Kai uia Tiuq-L 69:6. 

Eva Aoukoviko eAeyxou to ottoi'o TrapaaKEudaTqKE ETTicrqs 
XpnaiyoTToiwvTa<; SW Kp£a^ avTf laxvou kpeoto<; Kai x^px; to 
ardSia TEpaxiauou utto TTpoa9qKq uypou a£u>Tou eixe £va aacpcuc; 
utyqAoTEpo 5iaxwpiau.6 ££AaTivq<; 8.1% evuj oi dAAE<; iQiotqte*; qTav 
TTap6(J0i£<;. 

napaCci'Ypcrra 1 0 Kai 1 1 

Auo oudO£<; 6 kg x a MnAqS TTEpiEKTiKOTqTa^ as Ai'tto^ 
AouKdviKiov TTapdxGqKav auu<pojva ps Tqv I6ia auvTayn ottuj^ tou 
napao£i'YpaTo<; 1, sktos tou oti oto napddEiypa 10, 1% KoAAayovo 
Kai oto napdoEiYpa 1 1 , 2% ko^eiviko vcnpfou TTpoaT£9qKav orq £upq 

KpEOTO^ TP) aTiyprj Tq^ TTp0O9qKqS TOU AlTTOU^ pOXH^- 

npo auyKpiaq, TTpoi'dvTa Aoukovikwv eAeyxou Trapdx9qKav 
koto tov fSio tpotto ekto<; tou oti to ordSio TEpaxtapou yia 7.5 AETnd 
a£ -1°C Kai yia 2.5 AETnd at 3°C utto TTpoa9qKq uypou o^ojtou, 
£^aip£9qKav. 

O nfvaKa<; III e6oj TrapaKdTOJ oei'xvei ti$ i<5ioTqT£^ tujv 

AOUKdviKUJV TTOU OTTOKTqGqKaV p£ TOV TpOTTO OUTO. 
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ni'vaKa^ ill 



napd- 
SeiYJJa 
Ap. 


XapaKTnpiaTiKd 


pH TOU 

KpeaTO^ 


Aiaxuip. 
$eAcmvr£ % 


lKAr)p6Tr)Ta 
(N/3,5g) 


Tijjh L* 




'EAcyX 0 ^ ( QT0 
napaS. 1 0) 1 % 

koAoyovo i 


5.82 


12.3 


122 


64.2 


10 


Ecpeupsan^ 1 % 
KOAayovo 


5.78 


4.4 


109 


65.6 




'EAeyx 0 ? (crro 
napaS. 11) 2% 

Ka^ei'viKO vdupio 


5.76 


7.0 


108 


64.3 


11 


Ecpcupeaq? 2% 
kc^bviko vdTpio 


5.77 


0.8 


104 


66.6 



AuTd Ta TTapaSsi'YiJaTa eTTs^nYOuv to yzyovoq oti aKdpa kcu 
OTav eTTian^ xpn^'POTroiouvTai 5e<j|J£ut£<;, rj uapouaa 5i£pyaaia 

£TTITp£TT£l TP|V dTTOKTrjOTl TTpOIOVTOJV AOUKdVIKWV TO OTTOia EXOUV 

aaqxi^ peAntopeve^ iQipTrjTS^ auYKEKpi|j£va M'KpOTepo Ciax^piapo 
SEAcmvry;, TTEpiCTa6T£pr| cnTaA6Tr|Ta kqi cpcoT£iv6T£po xP&MG- 



napaOei'YViaTa 12 Kai 13 

Auo 6 x'^ 10 YP a P- opdSes xaMH^nS ttepiekti KOTr|Ta£ <T£ Aittos 
AouKdviKuv 7TapaaK£udaTr]Kav aO|j<ptuva p£ ti^ cik6Aou8£<; 

auvTay£<;: 



laxvd (dTraxo) Kp£a<; 
Amo<; pdxn? 
ndyo^ 

NiTpu)5£<; aAdn TTaoTOj(jaTO^ 
AicpwoxpopiKO vdTpio 
O^ivo av0paKiK6 vdTpio 

AvdjjiKTa KapuKEUjjaTci 

AGKOpPlKO vdTpio 

AE^TpO^n 



napd5. 12 napdo\ 13 
60% 55% 
5% 5% 
35% 40% 

napaS. 1 2 xai napao\ 1 3 
1 5 g/kg Kp£aros 

2 g/kg ^OpriS KpEcrros 

1 g/kg Suprrc Kp£aro<;(0.5 jjexpi 

3 g/kg tt.x. 1 g/kg) 

3.0 g/kg ^0\ir\<; KpEcrroc; 
0.5 g/kg t<J\ir)<; kpecitoc; 
1 g/kg Sunns kpeqto^ 



H QiepYCKJfa TrapaaKEurfc tojv xapnAffc TT£pi£KTiKOTr]Ta£ 0£ 
Aitto<; AoukcIvikcov TTpaYuaTOTTOirjGrjK£ U£ tqv i5ia Siepyaaia |j£ auTrj 
ttou KoivoAoy£iTai oto napd5£iYua 1 . 

npos auYKpian, 5uo TTpoiovTa AouKdviiaov eAeyxou 
TTapaaKEudaTHKav koto tov iQio tpotto ektos tou oti to crrdQia 
T£[jaxicr|JOU Y»a 7.5 AETrrd oz -1°C Kai y\a 2.5 A£ttt. cje 3°C utto 
upoaSnKn uypou a^ujTOu KcrrapYnQnKav. ' 

0 flivaKa^ IV e5uj TrapaKdTaj aTr£iKovi'^£i i\<; i5idTr|T£^ tcjv 

AOUKdVIKWV TTOU aTTOKTr)6r]KaV |J£ TOV TpOTTO aUTO. 



nfvaKa^ IV 



llapd- 
SeiyuaAp. 


XapaKTripicniKd 


pH TOU 

KpEdTOC; 


Aiaxcop. 
CeAcmvrK % 


iKAnpOTHTCI 

(N/3,5g) 


TiuqL* 




"EAeyxo? (oto 
napa6. 12), 0,1 
% D^ivo avOpa- 
kiko vdTpio 


6.09 


0.5 


120 


64.2 


.12 


Ecpeupean^, 0, 1 
% D^ivo av8pa- 
kiko vcrrpio 


6.04 


0.1 


89 


65.7 




'EAeyxo^ (oto 
HapaS. 13), 0.1 

% O^ivo av9pa- 

kiko vdTpio 


6.11 


2.6 


67.1 

> 


64.2 


13 


E<p£upeon?, 0,1 
% O^ivo avOpa- 

KIKO VQTpiO 


6.11 


0.5 


63.2 


64.8 



Ta aTTOT£A£ayaTa ttou £ucpavi£ovTai oto flfvaKa IV aacpojg 
£TTE^r|YO^ v T ° Y^YQvo^ on "KavoviKd" AouKdviKa tooo xaAd oao auTd 

TTOU aTTOKTneriKaV U£ UOVO TT] !TpOOQf\KT] O^IVOU dvGpCIKIKOU. VOTplOU 
UTTOp£l Va (3£AtIOJ60UV OJ^ npO£ 6A££ Tl^ UTTO|3AnU£V£^ Q£ 50KIUH 

i5iOTr|T£^ TTpovowvTa^ yia upoaGETa crrdSia TEpaxiauou X a MnA£? 
8£puoKpaoi£<; th npoaGnKri uypou q^cotou. 
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AEiniElZ 

1. Mia<; Siepyaaia^ piounxaviKrfc TTapaYwyns x^l^ns 
TT£pieKTiKOTr|Ta<; ae Ai'tto<; Aoukovikwv 6ttou pia Cuun Kpearcx; 

5 (KupdO TTapaaK£ud^£Tai, n orrofa auviaTaTai otto KpSas, 
TTpoaGejjevo Aitto^, Trayo Kai viTpouoEq aAdTi nacrrcbijaTos a£ t£toi££ 
avaAoyfec ttou va ex£i £va iT£pi£x6|j£vo Ai'ttou^ air6 1 uexpi 20% yia 
to auvoAiKo pdpos Tp^ Sujjrrc kpeotos, n ottoi'o: TrspiAappdvei: 

10 - dA£Q|ja l|JlAOKO|JM£VOU KpEOTOS, 

- T£jjaxia|j6^ tou aAEauivou KpEaTo^ evw TTpoo~n0£Tai o Trdyos, 
to viTpcoQ£^ TraaTW|jaTo<; Kai TTpoaip£TiKd to (pojacpopiKO aAdTi a£ pia 
9£p|JOKpaoia ttou SiaTnpEfrai meto^u -2°C koi 10°C , koto 

15 TrpOTf|jr|aq pETa^u -2°C Kai 3°C , (j£ Trj TTpoaBrjKrj uypou a^JjTOU yia 
2 uexpi 1 0 Afinrd, 

> ■ ■ , 

- TEuaxiaud^ £vcj TTpooTi'0ETai to Ai'tto^ oz uia 0EpyoKpaaia 
ttou 5iaTnp£iTai p£Ta5u'1°C koi 10°C, KOTd TTpoTipnan jjeto^u 1°C 

20 koi 7°C |J£ th Trpocr8rjKr| uypou a^ouTOU yia M^XP' 1 0 AEnrd. 

- TEjjaxiayo^, oe pia 0£p|jOKpaaia u£Ta$u 12°C xai 15°C, 

- yEpiaua, KOKKiviaua koi 9£ppavar|. 
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2. Mia^ 5i£pyaa(a<; ottux; a^iuwETai ornv 1q a^icjan ottou to 
avacp£p(j£vo KpEaq ettiAeyetoi otto Tpv oudoa rj oTroi'a TTEpiAappdvEi 
ictxvo (drraxo) KpEas to ottoi'o sxei Eva ttepiexouevo Ai'ttou^ ueto^u 1 
koi 20%, to Kp£a<; ExovTas Eva pH > 6.0, OKOupo, aupTTayES koi 

30 5npo KpEa^ koi <£oto Kp£a<; a<pay£fou. 

3. Mia$ QiEpYaaia^ ottujs a^icovETai orr| 1q a^'wan. ottou to 
avacpEppEvo TTpoo0E|j£vo Aitto<; Ei'vai Eva oAeouevo Suhko Aitto<;. 

35 4, Mia<; 8i£pyaai'a<; ottux; a^iwvETai cnrn 1n a^fojan ottou to 
avaq>£p|j£vo ttpooOeuevo Aitto<; Ei'vai £va (puTiKd AdQi. 

5. Mia<; 5i£pYaafa<; ottun; a^icovETai o~rnv 1n a^cuan, n ottoio 
TTEpiAaupdvEi TTpoa0riKn 1 ,2 uexpi 2% viTpcu5£^ aAdTi TraorojpaTOS 
4o koi usxpi 0,3% cpcja<popiKO aAdTi, ei5md SKpuxxpopiKO vdTpio. 



6. M\aq oi£pvaaia<; ottco^ a^iibveTai oti-)v 1q a^itoan, n ottoio: 
TT£piAa|jf3dv£i TTpoa9rjKr| otto 2 |j£xpi 8 g avduiKTwv KapuK£ujjdTWv, 
|j£XP« 1 9 aaKoppiKo vaTpio Kai pSxpi 2 g 6e£rp6$r|S avd kg ^upn^ 
Kp£crro<; Kcrrd to xpdvo Tp^ TTpoaGnKris Afrrouc 

7. Miac; 5i£pYaaia<; ottwc; a5iwv£Tai cnnv 1n a^'coan, ottou to pH 
th? CuMHS Kp£aTO^ Trpoaap|j6^£Tai u£ Tq TTpoa0nKr| jjexP 1 3 9 d^ivou 
avGpaKiKou varpiou avd kg. 

8. M\aq 5i£pYaaia^ aO(Jcpcova |j£ ir\ 1rj a^'waq, ottou q 
avacp£pp£vn <uun Kp£aTO<; TT£piAau(3dv£i otto 40 uixpi 70% Kp£a^, 
uixpi 20% TTpoa6£|j£VO AiTTog kqi qtt6 20 u£xpi 50% TTdyo. 



flEPIAHMJH 

"BIOMHXANIKH nAPArflfH XAMHAHZ flEPlEKTlKOTHTAZ 

ZE AinOI. AOYKANlKflN" 

Mia 5i£pYaafa |3io|jr|Xa v|KI te TrapaYWYHC xaMH^fl^ 
TT£pieKTiKOTr|Tac ae Afire? Aoukovikwv, ottou TrapaaKEud^ETai pia 

^UUp, KpEaTO? (KIUO?) TTOU CHTOTSAeiTai OTTO Kpea^, TTpoa8£|J£VO 

Afire? TTdyo Kai viTpd)6£<; aAom TraaTwuare? at tetoie? avaAoyfe? 
ttou va £X£i otto 1 uixpi 20% TT£pi£x6p£vo Ai'tto? q orrofa SiEpyacfa 
TT£piAa|jpdv£i T£jjaxia(j6 oAequevou Kp£are? evw TTpoari6£Tai o 
Trayo?, to aAdTi Kai to (pouoxpopiKO aAdTi a£ uia 8£puoKpaafa ttou 
6iaTnp£JTai |j£Ta^u -2°C Kai 1 0°C |j£ Tp TTpoa8nKr| uypou a<u)TOu yia 

2 |J£XPI 1 0 A£TTTd, ETTITTAEOV T£JjaXIOUO £VU) TTpOOT!6£Tai TO AfTTO? Q£ 

|jia 8£puoKpaafa n onoia 5iaTnp£iTai uETa^u 1°C Kai 10°C u£ ttj 
TTpoaGrjKr] uypou a^wreu yia U£xpi 10 A£Tnd, TEuaxiauo a£ uia 
8£puoKpaaia ueto^u 12°C koi 15°C , yqjiaua, KOKKiviaua Kai 
GEppavan. 



